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GMAO’s core mission is to enhance the value of NASA’s 
observations to understand, analyze and predict changes in the 

physics, chemistry and biology of the Earth system
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We can now simulate atmospheric composition with 
unprecedented level of detail
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Global forecasts at: 
https://fluid.nccs.nasa.gov/cf/

https://fluid.nccs.nasa.gov/cf/
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NASA GEOS composition forecast (GEOS-CF)

Ozone (O3)

Nitrogen Dioxide (NO2)

Fine Particulate Matter (PM2.5)

GEOS Weather

GEOS - Chem
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Weather

Daily composition forecast

GEOS - CF

One 5-day forecast per day
 1-day hindcast
 5-day forecast
 c360 (0.25°, ~25x25 km2) 

resolution, 72 model layer

3’500 computers, 6 hours! GEOS - Chem
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  56 million grid cells (25x25 km2, 72 levels), 250 chemical species
  ~3500 CPUs, 1 simulation days / hour, 1TB of output per day

High-resolution global simulation of atmospheric composition
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Alberta wildfires 2019

GEOS-CF

VIIRS
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Application Example: Link Ozone Extremes to  Weather 
Anomalies

https://gmao.gsfc.nasa.gov/research/science_snapshots/2023/ozone-2023.php
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Machine learning can be used to produce bias-corrected prediction

Machine Learning

GEOS model

Observations

Washington DC

 This method is limited to locations with (surface) observations
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GEOS-CF model output available to the public in near real-time

https://fluid.nccs.nasa.gov/cf/
https://portal.nccs.nasa.gov/datashare/gmao/geos-cf/v1/

https://opendap.nccs.nasa.gov/dods/gmao/geos-cf/

https://gmao.gsfc.nasa.gov/weather_prediction/GEOS-CF/

https://developers.google.com/earth-engine/datasets/catalog/NASA_GEOS-CF_v1_rpl_htf

https://fluid.nccs.nasa.gov/cf/
https://portal.nccs.nasa.gov/datashare/gmao/geos-cf/v1/
https://opendap.nccs.nasa.gov/dods/gmao/geos-cf/
https://gmao.gsfc.nasa.gov/weather_prediction/GEOS-CF/
https://developers.google.com/earth-engine/datasets/catalog/NASA_GEOS-CF_v1_rpl_htf
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GEOS-CF forecast imagery is available on-demand
https://fluid.nccs.nasa.gov/cf_map/

11https://gmao.gsfc.nasa.gov/weather_prediction/GEOS-CF/
k.e.knowland@nasa.gov

https://fluid.nccs.nasa.gov/cf_map
/

https://fluid.nccs.nasa.gov/cf_map/
https://gmao.gsfc.nasa.gov/weather_prediction/GEOS-CF/
https://fluid.nccs.nasa.gov/cf_map/
https://fluid.nccs.nasa.gov/cf_map/
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Localized forecast can be done for any location with observations
Bogota, Tunal Monterrey, Obispado
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Share and expand localized forecast capabilities and other 
downscaling techniques is a priority

CityAQ:  https://www.wri.org/initiatives/cityaq
CanAIRy: https://www.wri.org/initiatives/canairy-alert

https://www.wri.org/initiatives/cityaq
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Share and expand localized forecast capabilities and other 
downscaling techniques is a priority

https://www.wri.org/initiatives/cityaq
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New interface to enable on-demand access to localized forecasts

GEOS-CF data
(zarr archive) Data analysis

GEOS-CF near real-time production (Discover)

API
Baker

Public interface

SMCE

NASA cloud
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Thank you!

https://gmao.gsfc.nasa.gov/weather_prediction/GEOS-CF/

christoph.a.keller@nasa.gov
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